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Comparison of Currently Available
Products

Do the differences impact clinical outcomes?
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Comprehensive Approach to IVIG Safety

Virusinactivation/
Virus removal

Tolerability
Adver se events
Efficacy

Tolerability Safety Efficacy
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Advancements

|n safety
— Introduction of new standards

— Complimentary methods

In tolerability

— Morerapid infusions

In incidence of adver se events

— Low incidencein PID

— No head-to-head comparisons

— Different reporting methods

In efficacy

— Progressive Improvement in infection prophylaxis




Evolution of Clinical Efficacy With
Changesin Production of IVIG in PIDD

Product Generation Patients Infections*
(n) (Hlyear)

|GIM 13 3.54

Alkylated |GIV 14 1.24

Solvent/deter gent-treated 3 73 0.43+0.88**
|GIV

Caprylate/chromatography- 73 0.18+0.52**
treated 1GIV

*Data are from independent studies using Bayer products and different doses
**Number of infectionsthat were validated




Patients by Age

65 or Older

|
Oto6YearsOld
9%

/

5%

18 to 29
14%

Q5. What is the date of birth of the (adult patient/oldest child) in the household
with a primary immune deficiency disease? (Base: N=1,512 — excludes blanks)




Current IGIV Usersby Age

—
65 or Older
8%
Oto6Years OId
5%

13to 17
9%

18t0 29
12%

Q2. What isthe date of birth of the PID patient being treated with |GIV? N=1186




Challenges

 The number of PID patientsrequiring | g replacement
has increased over thelast decade

e The average age of patientsrecelving |l g replacement
has increased dramatically

This poses additional new challengesin terms of safety:
o Co-morbid diseases

e Fluid volume

e Salt load

e Sugar load

e Tolerability




Symptoms Following Infusion by
Reported Side Effectsin Past Y ear

B Side Effects Past Y ear

4%

Headache  Fever Nausea Cough Sore Shortness Fainting Blank
Throat  of breath

Q40. During the past year, has he/snhe experienced any of the following after an
|GIV infusion? N=1,186




Why Avoid Specific Products?
Other_?%

Recalls [l 2%

Company reputation I 3%
Tolerability |l 3%
Safety I 3%

Docsrecomm I 4%
Purity -4%

Effectiveness | 4%

Side effects _ 53%

0% 10% 20% 30% 40% 50% 60%

Q55c. Why do you try to avoid that/those product(s)? N=400




Limitations of Clinical Trial A/E Data

Not head-to-head

— Generally only when new product replaces old
Study methodology differs

— Recommendations change

— Instructionsto Pl differ

Patient selection not random

— Many exclusions

Few patients, many A/E; alot a patients, few A/E




Incidence of A/E - Straight from the
Package | nsert

Gamunex

Gammagard

Gammar - P IV

Venoglobulin

42/825 inf =5% Thismay b
overestimate. Other Pls appea
count an infusion once; ie if 2 AE
one infusion then that infusion is
for an AE and is counted as one

21/341 inf (6%) for 5¢

23/219 inf (10.5%) sy

for 10% sol and 35/2:

(16%) local reaction fc
sol

19 pt double blind
to Gammar-1V: 9/4
(16%) for Gammg
comp to 13/52 inf (
Gammar

20 pts, AE in 14.8% of the
infusions. (8.9% chills, 7.€
pain, 3.8% headache).

pyrexia, rigors, dyspnea, cyar
hypoxemia, bronchospasm, h
dysfunction, leukopenia, pancyl
tremor, erythema multiform
epidermolysis, back pain, abdon
pulmonary edema, seizures, hyj
thrombaosis

hypotension, headac

chills, bachache, leg ¢

lightheadedness, fe!

uticaria, flushing, elev

pressure, nausau, Vo
may occur

chills, headach€
back/neck pain

Warning: Pts w/ aggama
extreme hypogammaglob E
at risk of developing inflarr
reactions on infusion of Vel
10%. Reactions appear
related to rate of infusionE
temp. chills. nausea. vo

"No increase in creatinine and E
observed"

"Increases in creatinir
BUN have been obse

"Increases in creaf
and BUN have be
observed"

"Increases in creatinine an
have been observed", prog
to oliguria or anuria, requ
dialysis has been obsen
Severe renal AE "

Size of lice
trials

3 randomized clinical trials: 1
double-blind, randomized, paral
clinical trial; plus 2 PK trials 1¢
each; total of 119 subjects expo
infusions with Gamunex.

17 pts/341 inf, no comr
or placebo, 5% solu

16-19 pts ? (onl
numbers mention
108 infusions

20 pts, 236 infusions




Product Features Affecting Clinical
Tolerability and A/E

Volume load (rate of infusion)
Osmolality

Sodium content
Sugar content
pH

| gA content




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Grifds

Kigler Cohn-Oncley
Nitschmann  fractionation,
fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent
detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized Liquid

Lyophilized

Lyophilzed

Liquid

Lyophilized

Lyophilzed

Lyophilized

Liquid

24 months
Severd
minutes

24manths
None (liqud
sdution)

27 months
<5 minutesat room
tenperature; >20
minutesif cdd

24 months
<20minutes

36 manths
None (liqud
sdution)

24 months
S10minutes
at room
tenperature

24 months
Several
minutes

27 months
<5minutesat room
temperature; >20
minutesifcold

24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

saution)

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOan/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd proten

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmiL

17

1.75mg/mL

310-380
mOsan/kg

H

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720nmgmL <50ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™

NF

Fleboganma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Gamunex®

Ivesgam EN
®

Pandobulin® Polygan SD

5% 10%

Octagam®

Manufacturer
br Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplasma,
Inc.

Grifds

Kigler Cohn-Ondey
Nitschmann  fractionation,
fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
BioScience Divison

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
sovent detergent
tr et ment

ZLB Béhring

Cohn-Oncley,
uftrafiltration,
pasteurizaion
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOncdley
fractionaion,
cgprylatelchr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Dividon
Cddethanal
fractionation,
PEG, trypsin
treatment

American Red
Cross

American Red
Cross

Kigler
Ni tschmann
fractionaion,
pH 4.0, trace
pepsin,
nandiltation

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eatment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, sovent
determgent,
low pH
incubation

For mulation
Shdlf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (iqud

solution)

Lyophilized
27 months
<5 minutesat room
termperature; >20
minutesif cdd

Lyophilzed
24 months
<20minutes

Liquid
36 manths
None (iqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature >20
minutesifcold

Liquid
24manths
None (liqud
solution)

Avai lable
Concentration
Maximum
Recommended
nfud on Rate

3-12% 5%

5% 10%

5%

10%

5%

3-12% 5% 10%

5%

>25mLkgh  6mL/kgh

4 8
mL/kgh | mL/kgh

36
mL/kgh

48
mLkgh

18 mL/kgh

>25mL/kgh 4 8
mL/kglh  mL/kgh

Z2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

solution)

25hrs | 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6% 25hrs  06hrs

solution)

24 hrs

Sugar Content

167gm
ucroseper

gramd

proten

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucose

50mgmL
ucr ose

None

50mg/mL
duocose

20
mg/mL

glucoe

40
mg/mL

ducose

1.67gmsucrose
per gram of
protein

100mgmL
maltose

Sodium
Content

[Dsmolari ty/
Dsmold ity

<20 mg per
gramdf
protein

192-1,074

mOan/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOsn/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258mOsn/L

3mgmL

e 240mOsn/L

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmL

<20 mg per 17

gramd protein

192-1,074
mOan/kg

1.75mg/mL

310-380
mOsn/kg

pH

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.4-7.2

6.46.8 6.4-7.2

5.1-60

0A content

720 my/mL <50 ny/mL

<L2ngymL ina5%
sdution

<25 nymL

46 mgmL

<10nymL

720 my'mL <22nmgmL in a5%

salution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations: |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,

Grifds

Cohn-Oncley
fractionation,
PEG
predpittionion-
exchange

nanofiltration chromatography,

padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12%

>25mL/kgh

5%

6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6%
saution)

1.7hrs

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOan/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd proten

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmiL

17

1.75mg/mL

310-380
mOsan/kg

H

6.46.8

50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720 ngmL

<50 ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,

Grifds

Cohn-Oncley
fractionation,
PEG
predpittionion-
exchange

nanofiltration chromatography,

padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12%

>25mL/kgh

5%

6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6%
salution)

1.7hrs

25hrs 06 hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
salution)

25hrs  0.6hrs

24 hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOan/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd protein

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmiL

17

1.75mg/mL

310-380
mOsan/kg

H

6.46.8

50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720 ngmL

<50 ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,

Grifds

Cohn-Oncley
fractionation,
PEG
predpittionion-
exchange

nanofiltration chromatography,

padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12%

>25mL/kgh

5%

6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6%
salution)

1.7hrs

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
salution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
sucroseper

gramdf

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
ucr ose

None

50 mg/mL
ducose

1.67gm ucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltcse

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOan/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd protein

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmiL

17

1.75mg/mL

310-380
mOsan/kg

H

6.46.8

50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720 ngmL

<50 ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB Grifds
Bioplagma,
Inc.
Kigler Cohn-Oncley
Nitschmann  fractionation,

fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

saution)

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramof
protein

<32mEg/L

85
mg/mL

17
mg/mL

5mgmL

Trace amounts

3mgmL

<20 mg per
gramd proten

85
mg/mL  mg/mL

17

1.75mg/mL

1921,074  240-350 mOan/L

mOsn/kg

636 1,250
mOan/L | mOan/L

309mOsm/L

258 mOsn/L

e 240mOsm/L

192-1,074
mOsn/kg

636 1,250
mOsnL mOsmiL

310-380
mOsan/kg

H

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720nmgmL <50ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Grifds

Kigler Cohn-Oncley
Nitschmann  fractionation,
fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

saution)

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

<32mEg/L

85
mg/mL

17
mg/mL

5mgmL

Trace amounts

3mgmL

<20 mgper
gramd proten

85
mg/mL  mg/mL

17

1.75mg/mL

1921,074  240-350 mOgn/L

mOsm/kg

636 1,250
mOsn/L | mOan/L

309mOsm/L

258 mOsn/L

e 240mOsm/L

192-1,074
mOsm/kg

636 1,250
mOsnL.  mOsmiL

310-380
mOan/kg

H

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.47.2

6.46.8

6.4-7.2

5.1-60

0A content

720nmgmL <50ng/mL

<L2nmymL ina5%
sdution

<25 nymL

46 nymL

<10nymL

720 ngmL

<22nmgymL in a5%
solution

S100nymL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Grifds

Kigler Cohn-Oncley
Nitschmann  fractionation,
fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

saution)

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOsn/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd proten

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL.  mOsmiL

17

1.75mg/mL

310-380
mOan/kg

H

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.4-7.2

6.46.8

6.4-7.2

5.1-60

0A content

720nmgmL <50ng/mL

<L2nmymL ina5%
sdution

<25 mymL

46 nymL

<10ny/mL

720 ngmL

<22nmgymL in a5%
solution

S100ny/mL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Grifds

Kigler Cohn-Oncley
Nitschmann  fractionation,
fractionation, PEG
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Baxter Corporation/
Biocience Divisan

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
pasteurization
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
cgprylate/chr-
amatogrgohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cross

Kigler
Nitschmann
fractionation,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exchange, chrama
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, savent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized
24 months
Severd
minutes

Liquid
24manths
None (liqud

sdution)

Lyophilized
27 months
<5 minutesat room
tenperature; >20
minutesif cdd

Lyophilized
24 months
<20minutes

Liquid
36 manths
None (liqud

sdution)

Lyophilized
24 months
S10minutes
at room
tenperature

Lyophilized
24 months
Several
minutes

Lyophilized
27 months
<5minutesat room
temperature; >20
minutesifcold

Liquid
24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

saution)

25hrs 06hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
saution)

25hrs  0.6hrs

24hrs

Sugar Content

167gm
ucroseper

gramd

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mgmL
{ucr ose

None

50mgmL
ducose

1.67gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mgmL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

192-1,074

mOsn/kg

<32mEg/L

240-350 mOsm/L

85
mg/mL

17
mg/mL

636 1,250
mOan/L | mOan/L

5mgmL

309mOsm/L

Trace amounts

258 mOsn/L

3mgmL

e 240mOsm/L

<20 mgper
gramd proten

192-1,074
mOsn/kg

85
mg/mL  mg/mL

636 1,250
mOsnL mOsmiL

17

1.75mg/mL

310-380
mOsan/kg

H

6.46.8 50-6.0

64-7.2

64-7.2

4.0-45

6.4-7.2

6.46.8

6.4-7.2

5.1-60

0A content

720ngmL__ <50ng/mL

<22 ny/mL ina5%
salution

<25 mymL

46 ng/mL

<10ny/mL

720 ngmL

<22nmgymL in a5%
sdution

S100ny/mL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




CATEGORY

Carimune ™
NF

Flebogamma

Gammagard® SD

5% 10%

Gammar®
PIl.V.

Gamunex®

Ivesgam EN
®

Pandobulin®

Polygam SD

5% 10%

Octagam®

Manufacturer
or Distributor

Method of
Production
indudingvird
nactivation)

ZLB
Bioplagma,
Inc.

Grifds

Kigler
Ni tschrmann
fractionation,
pH 4.0, trace predpittionion-
pepsin, exchange
nanofiltration chromatography,
padeurizaion

Cohn-Oncley
fractionation,
PEG

Baxter Corporation/
BioScience Dividon

Cohn-Ondey
fractionation,
ultrafiltration, ion-
exchangg,
chramatog aphy,
solvent detergent
treatment

ZLB Beéhring

Cohn-Oncley,
ultrafiltration,
padeurizaion
at 6 Cfor 10
hours

Bayer Hedth
Care/Bid ogic
Products
Division
CohnOndey
fractionaion,
caprylate/chr-
amatogr gohy
purification,
dahand
depth
filtration, find
container low
pH incubation

Baxter
Corporation/
BioScience
Divison
Cddethanol
fractionation,
PEG, trypsin
treatment

American Red
Cros

Kigler
Nitschmann
fractionaion,
pH 4.0, trace

pepsin,
nandfiltration

American Red
Cross

CohnOndey
fractionation, ion-
exdhange, dhroma
tography, solvent

detergenttr eetment

Octapharma

CohnOndey
fractionation,
ultrafiltration,
chromatograp
hy, sdvent
determgent,
low pH
incubation

Formulation
Shdf-Life
Recongitution
Time

Lyophilized Liquid

Lyophilized

Lyophilzed

Liquid

Lyophilized

Lyophilzed

Lyophilized

Liquid

24manths
None (liqud
solution)

24 months
Severd
minutes

27 months
<5 minutesat room
temperature; >20
minutesif cdd

24 months
<20minutes

36 manths
None (liqud
solution)

24 months
S10minutes
at room
tenperature

24 months
Several
minutes

27 months
<5minutesat room
temperature;, >20
minutesifcold

24manths
None(liqud
solution)

Available
Conaentration
Maximum
Recommended
nfus on Rate

3-12% 5%

>25mLkgh  6mL/kgh

5% 10%

4 8
mL/kgh | mL/kgh

5%

36
mL/kgh

10%

48
mLkgh

5%

18 mL/kgh

3-12%

>25mL/kgh

5% 10%

4 8
mL/kgh  mL/kgh

5%

4.2mUkgh

Timeto Infuse
B5 gns*

<33hrs(6% 1.7hrs

salution)

25hrs 06 hrs

2.8hrs

10hrs

5.6hrs

<33hrs(6%
salution)

25hrs  0.6hrs

24 hrs

Sugar Content

167gm
ucroseper

gramdf

protein

50mgmL
D-Sorhitol

20
mg/mL
glucose

40
mg/mL
glucoe

50mg/mL
ucr ose

None

50 mg/mL
ducose

1.67 gm sucrose
per gram of
protein

20
mg/mL

glucoe

40
mg/mL

ducose

100mg/mL
maltose

Sodium
Content

Osmolari ty/
Osmold ity

<20mg per
gramd
protein

<32mEg/L

85
mg/mL

17
mg/mL

5mgmL

Trace amounts

3mgmL

<20 mg per
gramd protein

85
mg/mL  mg/mL

17

1.75mg/mL

1921,074  240-350 mOgn/L

mOs1/kg

636 1,250
mOsn/L | mOan/L

309mOsm/L

258 mOsn/L

e 240mOsm/L

192-1,074
mOsn/kg

636 1,250
mOsnL.  mOsmiL

310-380
mOan/kg

H

6.46.8 50-60

64-7.2

64-7.2

4.0-45

6.4-7.2

6.46.8

6.4-7.2

5.1-60

0A content

720ngmL  <50ng/mL

<22 ny/mL ina5%
sdution

<25 my/mL

46 ng/mL

<10ny/mL

720 ngmL

<22nmgymL in a5%
sdution

S100ny/mL

*0.5 gm/kg for a 70 kg adult=35 grams; 5% concentrations: 1g=20mL; 10% concentrations; |g=10mL.




Routes of Administration

|.\V. vs Subcutaneous

Pros and Cons




Comparison of Routes of
Administration

Subcutaneous | ntravenous
e Unsupervised e Supervised

« Compliancenot assured < Compliance assured
* |rregular follow-up  Regular follow-up
e “Freedom” e “Group support”




Comparison of Routes of
Administration

Subcutaneous | ntravenous
Subcutaneousfat e Venous access
4-6 hr s/week e 1-1Y/, hr/month
Steady trough levels e Peak-to-trough variability

Equal trough levels ‘
Maximum volumeat 1 e Nolimit infusion
site (2.5 ml/kg: 16.6% =

415 mg/kg, max 25 mls)

Few (if any) systemic A/E  Low incidence systemic A/E
L ocal A/E  Nolocal A/E




Comparison of Routes of
Administration

Subcutaneous | ntravenous

e Cost/gram e Cost/gram
|

‘ Not very different
e Pump, equipment  Equipment available

e Teaching, reinforcement < Noteaching

* No nursing/facility « Nursing/facility
charges charges




ldeal 1VIG

Liquid, ready-to-use

High concentration, 10% +

L ow Incidence of A/E

Good tolerability

Efficacious




I1VIG Administration

Old-Fashioned Way
Patient arrives
Phar macy notified
IVIG prepared
IVIG delivered to
Infusion site

1.v. started

Infusion

3-5%

0.04 ml/kg/min
120 mg/kg/hr
8.4 gm/hr

Time

A4

1.3 hrs

M odern Way
Patient arrives

|VIG prepared

|.V. Started

|nfusion

10%

0.08 ml/kg/min
480 mg/kg/hr
33.6 gm/hr



Comparison of Routes of
Administration

Subcutaneous | ntravenous
4-6 hr s'week 1-1Y/, hrs/month




Conclusions

|g replacement isa life-saving medication in
patientswith PID

There have been significant advancesin Ig
replacement therapy

g replacement is generally a safe mode of
therapy - some concernslinger

Patients now have options asto theroute of
administration. The subcutaneous option is
currently not licensed, but under investigation




